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Abstract
Objectives: To analyse the Role of Fibroscan (FS) and non-invasive markers to assess hepatic fibrosis and steatosis at initial presentation of patients with Hepatitis B.

Methods: An observational prospective study of patients with chronic hepatitis B (CHB) evaluated at single Liver Clinic, Mumbai
from April 2014-March 2017. Serological markers, transient elastography (fibroscan) for HF, APRI, FIB-4, AST/ALT ratio and E-score
were analyzed. Controlled attenuation parameter (CAP) score on fibroscan was used for grading of hepatic steatosis. Patients were
categorized into 2 groups: No significant fibrosis (< F2), significant fibrosis (> F2) group. AST/ALT ratio was divided into 2 groups:
No significant fibrosis for ≤ 1, significant fibrosis > 1.

Results: 178 study patients with male preponderance (68%), had asymptomatic infection, 24 patients were symptomatic; ascites
(7), variceal bleeding (11) and hepatocellular carcinoma (8). 139 patients underwent fibroscan, 80 had HS on CAP score. 40/100
patients with normal AST and ALT had significant fibrosis (> F2) on fibroscan. Amongst noninvasive biochemical tools, only FIB-4 had
significant correlation with fibroscan, (p < 0.05). The ROC curve areas (AUROC) of FIB-4, APRI and AST/ALT ratio that differentiated
patients with significant HF from without fibrosis was 0.704, 0.674, 0.567, respectively. The sensitivity and specificity of FIB-4, APRI
and AST/ALT ratio to differentiate patients with significant HF from those without was 42.6% and 92.3%, 72.1% and 60.2%, 29.5%
and 83.3%, respectively.
Conclusion: Fibroscan and FIB-4 had significant correlation of HS in CHB patients. These can be used as non-invasive modalities to
monitor HS in CHB patients.
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Introduction
Over half a billion of the world’s population is chronically in-

Aim of the Study

17

The aim of this study was to analyze the role of Fibroscan (FS)

fected with hepatitis B (CHB), with approximately 35 to 45 mil-

and non-invasive markers to assess hepatic fibrosis and steatosis

of these patients will progress to cirrhosis and hepatocellular car-

Materials and Methods

lion carriers in India alone [1]. Majority of patients infected with

hepatitis B will remain as inactive carriers, however, a proportion
cinoma (HCC). Approximately 2% patients with hepatitis B will

at initial presentation of patients with Hepatitis B.

Inclusion and exclusion criteria: This is an observational pro-

develop cirrhosis each year with a 100-fold increase in the risk of

spective study of patients with chronic Hepatitis B, referred to

the severity of the underlying disease [2,3]. It is therefore critical

Exclusion criteria

HCC in patients with hepatitis B compared to those without the in-

fection. The development of cirrhosis and HCC is closely related to

to identify which factors contribute to accelerated liver injury and
also to assess the stage of liver damage at the time of presentation,

so that timely introduction of antiviral treatment can help reverse
the fibrosis [4-6].

Ansh Liver Clinic from April 2014 till March 2017.

The following patients were excluded from the study (Seven

categories). Patients found to have concomitant:
•

ceeding 40 g/d in males and 20 g/d in females over the past

With rising incidence of non-alcoholic fatty liver disease

•

been used to assess and grade steatosis. More recently controlled

•

(NAFLD), there will be more patients having hepatic steatosis co-

existing with hepatitis B [7,8]. Traditionally ultrasound (USG) has

•

broscan (R) has been developed as a method of assessing steatosis

•

attenuation parameter (CAP) using the signals acquired by the fi[9-11].

Noninvasive tools are being increasingly used in clinical prac-

tice to assess degree of fibrosis as well as monitor patient’s re-

sponse to therapy. Noninvasive tests include, serological markers,
biological markers and imaging techniques [12,13]. Serological

markers such as fibrosis index based on 4 factors (FIB-4), aspartate

aminotransferase to platelet ratio (APRI), aspartate aminotransfer-

Alcohol related liver disease - defined by alcohol intake ex-

•
•

5 years

Hepatitis B and C co-infection

Hepatitis B and HIV or HCV co-infection
Drug induced hepatitis

Genetic or metabolic disease
Autoimmune hepatitis
Acute hepatitis B.

During this period, a total of 188 patients were referred with

chronic hepatitis B, but 10 patients were excluded after application
of above criteria.

Clinical characteristics: Data was recorded on those who had

ase to alanine aminotransferase (AST/ALT) ratio are inexpensive

symptoms due to underlying hepatitis B infection as well as those

FIB-4 possess moderate diagnostic accuracy for predicting fibro-

(CHB) data was collected on laboratory parameters including AST,

and simple, as they incorporate routine laboratory results that are
readily available. Recently, a meta-analysis reported that APRI and

sis in patients with CHB viral infection [14-16]. Numerous studies
have been conducted to assess diagnostic accuracy of imaging tools

for noninvasive assessment of fibrosis including fibroscan, mag-

netic resonance elastography (MRE), and acoustic radiofrequency
imaging (ARFI) [17-20]. Some studies have used a combination of
serological markers with imaging modalities for assessing the degree of fibrosis [21-26]. Liver biopsy, although the gold standard

for steatosis and fibrosis assessment, has its own limitations. It is
an invasive procedure with risk of complications which can be fatal,

small tissue sample with inter and intraobserver variability limits
its clinical application in all individuals [27,28].

who were asymptomatic, whereby the hepatitis B infection was
detected incidentally. In the 178 patients with chronic hepatitis B
ALT, platelet count, HBV DNA viral load, HbeAg status.

Data was collected on serological markers and fibroscan for fi-

brosis: APRI, FIB-4 and E-score.

APRI and FIB-4 were calculated based on the formula:
APRI = [AST / ULN] / Platelet count (109/L) [29-31].

FIB4 = [(age in years) × AST (U/L)] / [Platelet count (109/L) ×

√ALT (U/L)]

The upper limit for AST was 40 U/L [32].
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Liver stiffness and CAP measurements: Liver stiffness mea-

or without Continuity Correction in rest and Fisher’s exact test for

patient’s required XL probe. Only results with 10 valid measure-

two rows and/or columns, adjacent row and/or Column data was

surement (LSM) and CAP was measured in 139 patients using Fibroscan (Echosens, France) M probe was used in 128 patients, 11

ments and interquartile range (IQR)/median liver stiffness ratio

< 30% were considered reliable. Both LSM measurements were
obtained in the same area of liver parenchyma. The final LSM result corresponds to median LSM value expressed in KPa. Patients
were categorized into 3 groups based on fibrosis score: Group I

(< F2), Group II (F2-F3) and Group III (F4) as shown in table 1.
For statistical analysis patients were categorized into 2 groups as:
No significant fibrosis (< F2) and Significant fibrosis (> F2) group.

Similarly, AST/ALT ratio was divided into 2 groups: No significant
fibrosis group for value <=1 and significant fibrosis group for value
> 1 [33,34].

Category

APRI value

FIB-4

Fibroscan E
score KPa

< 0.7

< 1.45

< 7.2

< F2

F2-F3

> 0.7

F3-4/ F4

2.0

1.45 - 3.25
> 3.25

7.2 - 10.9
> 10.9

Table 1: Categorization of the degree of fibrosis based on cut off
score of noninvasive markers.

Presence of hepatic steatosis using CAP measurement which is

a novel method designed to determine the liver ultrasonic attenuation, with all measurements in the same area of liver parenchyma,

expressed as dB/m. The final CAP corresponds to the median of
individual CAP values (range 100 to 400 dB/m). Grading was done

based on CAP score, S0 < 230 dB/m, S1= 230 to 250 dB/m, S2= 251
to 290 dB/m, S3 > 290 dB/m [35].

Presence of hepatic steatosis (HS) on USG. Qualitative grading

of fatty liver was also recorded. If there was SO = no mention of

fatty liver, S1 = mild fatty liver, S2 = moderate fatty liver, S3 = severe
steatosis.

Statistical analysis
Qualitative data was represented in form of frequency and per-

centage. Qualitative data included sex, FIB 4 interpretation, APRI

interpretation, HbeAg status, USG grade, Fibroscan interpretation,

Fibroscan-CAP interpretation, AST/ALT ratio interpretation, etc.

Association between qualitative variables was assessed by ChiSquare test with Continuity Correction for all 2 X 2 tables and with

all 2 X 2 tables where p-value of Chi-Square test was not valid due
to small counts. In presence of small counts in tables in more than
pooled and Chi-Square Test reapplied with Continuity Correction

for all 2 X 2 tables and with or without Continuity Correction in

rest and Fisher’s Exact test for all 2 X 2 tables where p-value of ChiSquare test is not valid due to small counts in-spite of pooling of

data (e.g. association between FIB-4 interpretation and Fibroscaninterpretation).

Quantitative data was represented using Mean ± SD and Median

and IQR (Interquartile range). Quantitative data included age, HBV

viral load, FIB-4 values, APRI values, Fibroscan-E-score, FibroscanCAP score, Platelet count, AST, ALT and AST/ALT ratio. Correlation

between Fibroscan-E-score and various variables was done using Pearson Correlation. Diagnostic efficacy of FIB-4 Interpretation, APRI interpretation and AST/ALT Ratio Interpretation with
Fibroscan-interpretation as criterion was assessed by calculating

sensitivity, specificity and AUROC. Binary Logistic Regression was
applied to assess the predictive value of Fibroscan-CAP as independent (Predictor) variable for ‘Fibroscan-interpretation’ as de-

pendent variable. Cohen’s kappa statistic, κ, was used as measure
of agreement between FIB 4 Interpretation, APRI interpretation

and AST/ALT Ratio interpretation with Fibroscan interpretation as

criterion. Kappa was interpreted on bases of cut-offs suggested by
Landis and Koch, as follows:
Kappa: Interpretation
< 0: Poor agreement

0.0 - 0.20: Slight agreement
0.21 - 0.40: Fair agreement

0.41 - 0.60: Moderate agreement

0.61 - 0.80: Substantial agreement

0.81 - 1.00: Almost perfect agreement.

Appropriate statistical software, including but not restricted to

MS Excel, PSPP version 0.8.5 was used for statistical analysis.

Results

A total of 188 patients with hepatitis B infection were identi-

fied, but 10 patients were excluded as per the exclusion criteria.
The clinical and laboratory parameters of patients are shown in
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table 2. There was a male predominance in the study with male to

female ratio of the study patients was 2.1:1. The median age was 40
years (IQR = 24). 154 patients (86.5%) had asymptomatic hepatitis

B infection. Remaining 24 patients (13.5%) were symptomatic due
to ascites, variceal bleeding or hepatocellular carcinoma. Amongst
100 patients who had normal AST and ALT, 40 patients had significant fibrosis (> F2) on fibroscan. Of the 139 patients who underwent fibroscan, 61 patients (44%) had significant fibrosis. However, APRI, AST/ALT ratio and FIB4 detected significant fibrosis in
29 (16%), 55 (31%) and 52 (29%) out of 178 patients.
Parameter
Total number of patients referred
Number of patients excluded
Male patients

Median age (years)

Asymptomatic Chronic infection

Symptomatic due to decompensation of cirrhosis
Ascites

Portal hypertension (variceal bleeding)
Hepatocellular carcinoma (HCC )
HBeAg Negative

HBV DNA viral load < 2000 IU/ml

Significant fibrosis (>F2) along with normal AST
and ALT

Frequency

Fibroscan
E-score

Variables
Fibroscan-CAP score

FIB 4
APRI

AST/ALT Ratio

Pearson Correlation
p-value

0.077
0.367

Pearson Correlation

0.650(**)

p-value

0.211

p-value

Pearson Correlation
Pearson Correlation
p-value

19

4.82E-18
0.107
0.109
0.202

** Correlation is significant at the 0.01 level (2-tailed).

188

Table 3: Correlation between laboratory tests and Fibroscan.

40
7

10/188

121/178
154/178
24/178
11
8

123/144
60/100

Steatosis grades

Fibroscan - CAP (%)

Ultrasound (%)

S0

59 (42.4)

108 (61.4)

S3

28 (20.1)

4 (2.3)

S1
S2

Total

18 (12.9)
34 (24.5)

139 (100)

44 (25)

20 (11.4)

176 (100)

Table 4: Hepatic Steatosis on Fibroscan (CAP score) and
Ultrasound.

40/100

Table 2: Clinical and Laboratory parameters of patients.

Amongst the noninvasive biochemical tools for assessment of

hepatic fibrosis (APRI, FIB-4 and AST/ALT ratio), only FIB-4 had

significant correlation with fibroscan (Pearson correlation 0.65,
p value < 0.05) as shown in table 3 and figure 1. Hepatic steato-

sis grades as defined by fibroscan-CAP score and ultrasound are
shown in table 4.

The under ROC curve areas (AUROC) of FIB-4, APRI and AST/

ALT ratio that differentiated patients with significant hepatic fibrosis from those without were 0.704, 0.674 and 0.567, respectively.

The sensitivity and specificity of FIB-4, APRI and AST/ALT ratio to

differentiate patients with significant hepatic fibrosis from those
without was 42.6% and 92.3%, 72.1% and 60.2%, 29.5% and

83.3%, respectively (Figure 2-4 and table 5). Although the sensitiv-

ity of APRI and FIB4 for detection of significant fibrosis is low, the
specificity of FIB4 is better (92.3%).

Figure 1: Scatter plot depicting correlation between FIB 4 and
Fibroscan E-score.
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Noninvasive test

APRI

FIB4

AST/ALT ratio

AUROC

0.674

0.704

0.567

Specificity

60.26

92.31

83.33

Associated criterion
Sensitivity

>0.26
72.13

>1.42
42.62

20

>1.04
29.51

Table 5: A comparison of the performance of each noninvasive
test for the detection of significant fibrosis in patients with
hepatitis B.

Figure 4: Receiver operating characteristic (ROC) curve of FIB4
to detect significant fibrosis.

After binary logistic regression analysis to assess the predictive

value of Fibroscan-CAP as independent (Predictor) variable for

‘Fibroscan-interpretation’ as dependent variable, we did not find
Figure 2: Receiver operating characteristic (ROC) curve of AST/
ALT ratio to detect significant fibrosis.

any significant association between both the variables.

Discussion

There was a male preponderance seen in this study as 70%

of patients were males. This gender disparity has been shown in

other studies [36]. The clinical characteristics including laboratory
data findings were similar to other studies showing majority are
HBeAg negative and have normal transaminases with our study

showing 86.5% were HBeAg negative and 75% had normal liver
enzymes [37].

In those with asymptomatic infection, approximately 17.7%,

30% and 35% patients were found to have significant fibrosis at index presentation, using noninvasive tests such as APRI, FIB-4 and

Fibroscan respectively. Using APRI alone as noninvasive tool for assessment of fibrosis may miss significant number of patients with
significant fibrosis compared to FIB-4 and Fibroscan. However, all

the markers including APRI (9.9%), FIB-4 (9.9%) and Fibroscan

(12.3%) detected similar rates of advanced fibrosis (F4). ClassifiFigure 3: Receiver operating characteristic (ROC) curve of APRI to
detect significant fibrosis.

cation of the degree of fibrosis using blood markers (APRI and FIB-

4) and APRI and Fibroscan was significantly different across the 2
investigative tools. However, there was no statistically significant
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difference in categorization of degree of fibrosis between FIB-4 and
Fibroscan [14-16,22,23,25].

The group of patients who were found to have concomitant

steatosis with Hepatitis B infection did not show a statistically sig-

nificant difference in degree of fibrosis assessed by APRI, FIB-4 and
Fibroscan. The presence of hepatic steatosis can result in overesti-

mation of the degree of fibrosis in these patients, however this was
not seen in our study [7-11,38].

In patients with hepatitis C, fat accumulation with hepatocytes

can be associated with higher degree of fibrosis, however, fatty liv-

er in association with CHB having similar correlation, still remains
to be clarified [39].

Our study showed that concomitant HS was present in 61.5%

patients using CAP as a screening tool. USG abdomen however, detected fatty liver in only 30% patients. Suggesting a significant difference in assessment of steatosis across both investigative modalities. However, many studies have also shown CAP to be superior to
USG for detection of HS [9,10].

Although previous studies have shown that approximately a

quarter of patients with CHB have concomitant HS, with rising in-

cidence of nonalcoholic fatty liver disease (NAFLD) the prevalence

Recommendation

We recommend, that further studies evaluating the presence of

risk factors such as obesity, diabetes, dyslipidemia for concomitant

fatty liver in patients with CHB, using combination of noninvasive

tools along with liver biopsy will help to understand whether the

relation of CHB with concomitant HS is casual or causal and to un-

derstand if presence of concomitant HS influences the degree of
fibrosis.

Combination of these noninvasive tools can be used in outpa-

tient clinic at initial assessment as, CHB being asymptomatic infection, majority of these patients will be reluctant to have liver bi-

opsy. Use of these noninvasive tools, especially Fibroscan will help

to improve compliance, and enhance timely evaluation of these
patients. CAP might be more accurate than USG in detecting HS in
patients with CHB.
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